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Abstract

:

Studying the changes in tourist comfort is significant for improving the comfort of the tourism experience and for local tourism economies in the context of global warming. An evaluation and prediction model for ice–snow tourism suitability was constructed to objectively evaluate the suitability of ice–snow tourism environments and provided scientific tourism guidance for tourists. In this study, a comparative analysis was conducted on the monthly average temperature of the Jilin Province (China) over the past 40 years. The results show that in the last ten years, Jilin Province became hotter in the summer half-year and colder in the winter half-year. The corresponding climate comfort index (CCI) rose in the summer half-year and dropped in the winter half-year. The analysis showed that it was no longer suitable to evaluate the tourism experience in winter with the CCI alone. By comprehensively considering the CCI, the index of clothing, and the effects of precipitation, an evaluation and prediction model was constructed for an ice–snow tourism suitability index (ISTSI). The ISTSI comprehensively considered the influences of the environmental temperature, humidity, wind, and precipitation, as well as subjective human initiatives. The test results show that the ISTSI can quantify the degree of comfort of ice–snow tourism and objectively reflect the changes therein. The evaluation process was simpler than the previous methods.
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1. Introduction


In 2021, the United Nations’ Intergovernmental Panel on Climate Change (IPCC) officially released the Working Group I report of the IPCC Sixth Assessment Report “Climate Change 2021: The Foundation of the Natural Sciences”. In the report, the IPCC noted that global surface temperatures have risen faster from 1970 to the present than in any other 50-year period. The current global average surface temperature is approximately 1 °C higher than the pre-industrial average surface temperature. Many changes in the climate system are directly linked to increasing global warming. In the context of global warming, researching the regional changes in the degree of comfort in tourism [1,2] is of great significance for providing tourists with an improved and comfortable tourism experience and for developing better local tourism industries.



The climate comfort index (CCI) is a biological–meteorological index based on the heat exchange between the human body and the atmospheric environment, and is usually used to evaluate the comfort state of the human body under different weather and climate conditions. Its evaluation is of far-reaching significance to the development of tourism, especially for the development of vacation travel and tourism destinations [3]. At present, the most common models for climate comfort evaluations can be divided into two major categories: empirical models and mechanistic models [4,5]. The mechanistic models are based on the human heat balance equation, and they have become the mainstream direction of “theoretical research” on climate comfort models in the past 50 years [6,7]. However, the calculation of the human thermal balance equation involves the estimation of many variables, such as the clothing surface average temperature, the skin average temperature, and the human body’s sweating rate [8]. This makes the personalized sample-by-sample (area) processing complicated for a large sample evaluation. If these variables are uniformly valued, parameterized, or estimated, the accuracy of the evaluation model is reduced and the model validity is significantly deteriorated. In contrast, the empirical model is based on each human’s subjective feelings or physiological responses for the evaluation. In this context, the construction of a climate comfort model based on scenario experiments and mathematical statistics has become the most widely used climate comfort evaluation model in practical applications, due to its simple calculations and relatively reasonable results [9,10,11]. Since the 1920s, and after over 40 years of development, the proposal of the Terjung combination model evaluation system in the 1960s remarked that empirical model development was becoming increasingly mature [12,13]. Empirical indices such as the temperature and humidity index [14], the wind chill index, the index of clothing (ICL) [15], and the tourism comprehensive CCI [16,17] were successively proposed. These indices have become commonly used measurement indices for climate comfort forecasts for meteorology [18] and climate comfort evaluations for geography [19]. Influenced by Terjung’s combination model, multi-model combinations have also become a mainstream form of regional climate comfort evaluation [20,21,22]. There are research results on climate comfort in Jilin Province (China). Most studies have used historical climate data to analyze the spatial and temporal characteristics of the tourism comfort index in Jilin Province [23]. Based on an analysis of changes in the number of tourists in certain scenic spots in Jilin Province, and in combination with the meteorological factors such as the daily maximum temperature, the daily average wind speed, and the daily precipitation (snow), a tourism meteorological index standard has been formulated [24]. However, there are relatively few research studies on the comfort of winter ice–snow tourism in Jilin Province at present. For example, the Meteorological Bureau of Chinese Jilin Province has issued the only grading method for an ice–snow tourism index in Jilin Province. This method grades the daily maximum temperature, daily average wind speed, and daily precipitation (snow). During the evaluation, it is necessary to evaluate each element according to its own standard, and then to comprehensively determine the degree of suitability for ice–snow tourism. This method lacks a unique quantitative comparison standard [25], and its application is cumbersome.



In the context of climate warming, and taking Jilin Province (China) as a case study, this study considers the changes in temperature and corresponding human comfort in Jilin Province in the last 40 years, and analyzes their spatio-temporal distribution characteristics. On this basis, an empirical model is used to research the suitability of ice–snow tourism, and the quantitative evaluation and prediction model for an ice–snow tourism suitability index is proposed. This model comprehensively considers the influences of meteorological factors such as temperature, humidity, wind speed, and precipitation on the suitability of ice–snow tourism, and then generates a quantitative evaluation and prediction for the ice–snow tourism suitability index. This evaluation and prediction model can provide an accurate tourism suitability reference for tourists and help improve their experience (comfort). The ice–snow tourism suitability index can objectively evaluate the suitability of ice–snow tourism environments and provide scientific tourism guidance for tourists.




2. Materials and Methods


2.1. Study Area


Jilin Province is located in the northeast of China and has a temperate continental monsoon climate. As they are affected by the westerly circulation system, the temperature, precipitation, and sunshine in the province have evident seasonal changes and large regional differences. The distribution of temperature and sunshine decreases from west to east, and the annual precipitation increases from west to east. There are four distinct seasons in the province, with rain and hot temperatures during the same period. It is dry and windy in spring, warm and rainy in summer, cool and crisp in autumn, and cold and long in winter. The annual average temperature in the province is 5.2 °C. It is the coldest in January and hottest in July. Monsoon prevails in the province, with the maximum wind speeds in spring and small wind speeds in summer. The main wind direction is southwest. The average annual precipitation in the province is 612.2 mm. Affected by the monsoon climate, the precipitation in summer is the highest, accounting for more than 60% of the annual precipitation.




2.2. Data Collection


The data used in this study mainly come from “China Meteorological Data Service Center” (http://data.cma.cn, accessed on 30 December 2021). The statistical analysis data used in this study are the climatic data from 29 surface meteorological observation stations in Jilin Province from 1980 to 2019, and include the monthly average temperature, monthly average maximum temperature, monthly average minimum temperature, monthly average relative humidity, and monthly average wind speed. The test analysis data are the hourly surface observations data from Yongji station and Donggang station on 8 January 2022. The distribution of the 29 stations is shown in Figure 1.




2.3. Methods


First, this study compares the statistics on the monthly average temperature, monthly average maximum temperature, and monthly average minimum temperature in the 30 years from 1980 to 2009 and the 10 years from 2010 to 2019 in Jilin Province. Then, it analyzes the temperature change trend in Jilin Province in the last 40 years. On this basis, the CCI is comparatively analyzed to explore its change trends in regard to the spatio-temporal distribution characteristics. According to the above statistical analysis results, an evaluation and prediction model is established for the suitability of winter ice–snow tourism by using the CCI and ICL and considering precipitation.



The CCI is calculated as follows [26]:


  C C I = ( 1.8 t + 32 ) − 0.55 ( 1 −   R H   100   ) ( 1.8 t − 26 ) − 3.2  v   



(1)







In Equation (1), t is the temperature (°C), v is the wind speed (m/s), and RH is the relative humidity (%).



The ICL is calculated as follows [9]:


  I C L =   33 − t   0.155 H   −   H + a R C O S α   ( 0.62 + 19.0  v  ) H    



(2)







In Equation (2), t is the temperature (°C), v is the wind speed (m/s), and H is 75% of the normal metabolic rate of the human body (W/m2) (the metabolic rate of the human body under light activity is taken as 116 W/m2, so H = 87 W/m2). a is the absorption of solar radiation by the human body. It is related to the posture of the human body, albedo of the clothes, and direct radiation, scattering, and reflection of the sun. In most cases, 0.06 is taken corresponding to the absorption of solar radiation of black material (as in this study). R is the solar radiation value (W/m2). α is the solar altitude angle that changes with the latitude. Here, the latitude of a certain place was set by β: in summer, α = 90 − β + 23.26; in winter, α = 90 − β − 23.26; and in spring and autumn, α = 90 − β. The grading standard of the climate comfort index (CCI) and index of clothing (ICL) are shown in Table 1.





3. Results


3.1. Variation of Temperature in Long Time Period


Figure 2 shows the temperature differences in the monthly average temperature between 2010–2019 and 1980–2009 in Jilin Province, China. According to the figure, the temperature differences in January, February, April, and December are negative, and those in March, May, June, July, August, September, October, and November are positive. The most significant differences are in July and December, exceeding +0.8 °C and −0.8 °C, respectively. Figure 3 and Figure 4, respectively, show the temperature differences of the monthly average maximum temperature and monthly average minimum temperature in Jilin Province between 2010–2019 and 1980–2009. Their change trends are roughly the same as the trend of the monthly average temperature. As shown in Figure 3, the extreme values of the average maximum temperature change more significantly, exceeding +1 °C and −1 °C, respectively. The average minimum temperature in October in the last 10 years is also lower than that in the past 30 years. The above results show that the climate of Jilin Province has become hotter in summer and colder in winter in the past 10 years.



Figure 5 shows the spatial variation of monthly average temperature difference between 2010–2019 and 1980–2009 in Jilin Province. In Jilin Province, spring, summer, autumn and winter are usually from March to May, June to August, September to November, and December to February of the next year, respectively. As shown in Figure 5, the temperature rise in the central area of Jilin Province is smaller than that in the eastern and western areas in spring and autumn. In addition, in the last 10 years, the temperature rise in spring and autumn in the eastern and western areas is more evident than that in the central area; this is especially true for the maximum temperature rise in spring, at 0.9 °C. In summer, the range of temperature rises in the eastern and southeastern mountainous areas of Jilin Province is smaller than that in the central and western areas, and the places with evident temperature rises are in the central and western areas. In winter, the cooling ranges in the eastern and southeastern mountainous areas of Jilin Province are also weaker than those in the central and western areas. The central and western areas of Jilin Province are high-value cooling areas. According to the comprehensive analysis, the ranges of temperature rise and fall in the various areas of Jilin Province are unevenly distributed. The temperature rises and falls in the eastern and southeastern mountainous areas are weaker than those in other areas, whereas the central and western areas show a trend of bipolar strengthening, with a large range of warming and evident cooling.




3.2. Statistical Analysis of Climate Comfort Index (CCI)


Figure 6 shows the monthly CCI values for 2010–2019 and 1980–2009 in Jilin Province. The interval value between the two black lines represents the comfort value for most people, and the interval between the two blue lines is the most comfortable interval. As shown in the figure, the CCI in the last 10 years from March to November is higher than that in the previous 30 years, whereas the values in January, February, and December are lower than those in the past 30 years. This shows that with the climate change in Jilin Province in the last 10 years, the CCI has improved from March to November, and people have considered tourism as more comfortable than in the past 30 years. In particular in June, July, and August, the CCI values corresponding to the average maximum and minimum temperatures are both within the scope of most people feeling comfortable, indicating that Jilin Province is the best destination for summer tourism.



Although the CCI of Jilin Province decreases in January, February, and December, this does not mean that the winter tourism environment in Jilin Province has become worse. Due to the fact that Jilin Province is located in the “golden latitude zone” of ice–snow tourism, it is one of the three major powder snow bases in the world [27]. Powder snow is small and light snow with a low moisture content, and the best snow quality for skiing. Jilin Province is the province with the richer ice and snow resources in China and the most advantages in terms of developing the ice and snow industry. Since winter is the busy season of ice–snow tourism in Jilin Province, it is no longer suitable to evaluate the suitability of ice–snow tourism with a single CCI. Therefore, by comprehensively considering the impacts of meteorological factors and human subjective initiatives on the suitability of ice–snow tourism, this study constructs an evaluation and prediction model for an ice–snow tourism suitability index (ISTSI), thereby providing a suitable reference for ice–snow tourism.





4. Evaluation and Prediction Model for Ice–Snow Tourism Suitability Index (ISTSI)


4.1. Construction of Evaluation and Prediction Model for ISTSI


As the main body of tourism, tourists have their own subjective judgment abilities. When in a scenic spot, they can adjust their clothes according to their own feelings and adapt to environmental changes. Nevertheless, when there is heavy snow or sleet (causing road icing), this will seriously affect travel. Strong wind (>8 m/s) will also affect travel activities. Therefore, when constructing the evaluation and prediction model for the ISTSI, this study comprehensively considers the CCI, ICL, precipitation, and strong wind, as follows: ISTSI = [CCI, ICL, S] (S represents precipitation and strong wind). The index grading standard mainly refers to the standard in “the grading method of ice-snow tourism index in Jilin Province” as issued by the Jilin Meteorological Bureau of China (see Table 2 for details). The standard uses the data of meteorological elements such as precipitation, temperature, and wind speed in Jilin Province for 30 years (as combined with a multiple regression analysis) to analyze the changes in meteorological elements and tourist numbers in the north scenic area of Changbai Mountain. Based on the analysis results, a preliminary index grading standard for the comprehensive tourism index is obtained. This index grading standard is then applied to other scenic spots for rationality testing. Ultimately, the grading standard for the ice–snow tourism index in Jilin Province is obtained [25].



Due to the fact that the change in the relative humidity in winter in Jilin Province is very small and its impact on tourists is correspondingly small, the grading method does not consider the impact of the change in relative humidity. When calculating the CCI and ICL indices, the relative humidity is taken as 60%, i.e., the average relative humidity in winter in Jilin Province (see Table 3 for the specific grading results). As the CCI and ICL are negatively correlated (under the same change trend of meteorological conditions, the increases or decreases in the CCI and ICL are opposite), the ISTSI is defined as follows:


  I S T S I = C C I − I C L + S  



(3)







CCI and ICL are calculated according to Formulas (1) and (2), respectively. The S, in case of moderate snow and below, is taken as 0, and has no impact on the ISTSI. In cases of heavy snow, sleet, or strong wind, however, outdoor tourism will be seriously affected. At this time, no matter what suitability range the difference between the CCI and ICL is in, it will not be suitable for ice–snow tourism. Therefore, in the case of snow weather or strong wind affecting travel, in order to ensure that the ISTSI value is within an unsuitable range, the value of S is taken as −100. The suitable range for the ISTSI is 37.4– −3.2 without considering precipitation and strong wind. Higher than 37.4 or lower than −3.2 is not suitable. The S is taken as −100 to ensure that the ISTSI is less than −3.2 in case of dangerous weather endangering ice–snow tourism. This ensures that strong wind and snow weather conditions endangering ice–snow tourism are judged as unsuitable.
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Table 3. Grading standard of ice–snow tourism suitability index (ISTSI) evaluation model.






Table 3. Grading standard of ice–snow tourism suitability index (ISTSI) evaluation model.





	
Grade

	
Average Wind Speed (m/s)

	
Temperature (°C)

	
Relative Humidity (%)

	
CCI

	
ICL

	
Precipitation and Strong Wind

	
S






	
Optimum

	
UL

	
0

	
2

	
60

	
39.5

	
2.1

	
Medium snow and below, does not affect travel

	
0




	
LL

	
3.3

	
−12

	
60

	
15.1

	
3.3




	
Suitable

	
UL

	
3.3

	
−12

	
60

	
15.1

	
3.3




	
LL

	
5.4

	
−16

	
60

	
7.8

	
3.6




	
Not very suitable

	
UL

	
5.4

	
−16

	
60

	
7.8

	
3.6




	
LL

	
7.9

	
−20

	
60

	
0.7

	
3.9




	
Not suitable

	
UL

	
8.0

	
−20

	
60

	
0.7

	
3.9

	
Heavy snow or above is heavy snow, sleet, or strong wind

	
−100









In summary, the evaluation and prediction model for the ISTSI is as follows:


   {    I S T S I = C C I − I C L + S     C C I = ( 1.8 t + 32 ) − 0.55 ( 1 −   R H   100   ) ( 1.8 t − 26 ) − 3.2  v      I C L =   33 − t   0.155 H   −   H + a R C O S α   ( 0.62 + 19.0  v  ) H       S = 0 ( o r − 100 )      



(4)







The grading standard for the ISTSI is determined according to the model and the corresponding calculated extreme values (see Table 4 for the specific index classification standard).



According to the evaluation model for the ISTSI, a unique ISTSI value can be calculated by substituting the corresponding meteorological conditions such as the temperature, wind speed, relative humidity, and precipitation. Suitable ice–snow tourism experiences will be achieved according to the corresponding ISTSI grading standard and matched with the corresponding clothing. This model provides a unique quantitative comparison standard for the suitability of ice–snow tourism in winter and simplifies the evaluation process.




4.2. Case Test


The data of 29 stations of Jilin province from 0:00 7 January to 23:00 17 January 2022 (UTC) were tested, and all results had passed the test. Due to the fact that there was a snow process on January 8, and both Yongji and Donggang had famous ski resorts nearby, the test results of these two stations on the same day are selected for detailed analysis.



Donggang station is located in the Changbai Mountain area, a mountainous terrain. Yongji station is located in the middle of Jilin Province, a plain terrain. On 8 January 2022, there was a snow and cooling process in both areas; both of these comprised light snow and did not affect travel. During the observation period, the average wind speed of the two stations did not exceed 5.4 m/s, i.e., it remained within a relatively suitable range of the grading standard for the ice–snow tourism index in Jilin Province. The change in relative humidity was also not evident (see Table 5 for the hourly wind speed and relativity humidity of the two stations). Therefore, this study only considered the change in the ISTSI with temperature. Figure 7 and Figure 8 show the 24 h changes of the temperature and ISTSI at the Donggang and Yongji stations on 8 January 2022, respectively. The values above the red line are optimum, the values between the green and red lines are suitable, the values between the blue and green lines are not very suitable, and the values below the blue line are unsuitable. As can be seen from the two figures, the ISTSI decreases with a decrease in temperature. When the temperature drops to approximately −20 °C, the ISTSI is less than −3.2, i.e., no longer suitable for outdoor travel. According to the calculation, the ICL values of the two stations on January 8 both exceeded 2.5, so a down jacket or fur garment was necessary. When the ISTSI exceeds −3.2 and the person is wearing a down jacket or fur garment, it is suitable to carry out ice–snow tourism in these two areas. The Donggang area is suitable for outdoor tourism as long as one wears a down jacket between 0:00 and 19:00. After 19:00, the temperature is lower than −20 °C and the ISTSI is less than −3.2, so it is no longer suitable for ice–snow tourism. In the Yongji area, it is suitable to wear a down jacket for ice–snow tourism between 0:00 and 10:00. After 10:00, as the temperature decreases and the ISTSI falls under −3.2, it is no longer suitable for scenic spot tourism. Even if one is wearing a down jacket, it is difficult to avoid the impact of the low temperature, and this reduces the comfort of the tourism experience. It can be seen from the calculation results that it is feasible to use the ISTSI model to replace the grading method for the ice–snow tourism index in Jilin Province, whether in mountainous or plain areas. At the same time, it can be seen that the change in temperature has a significant impact on the comfort of the ice–snow tourism experience.





5. Conclusions


In the context of climate warming, this study provides a statistical analysis of the changes in monthly temperature and corresponding CCI values in the Jilin Province of China over the past 40 years. According to the results of the statistical analysis, an evaluation and prediction model is constructed for the ISTSI to predict the suitability of ice–snow tourism. The results are as follows. (1) The climate of Jilin Province has become hotter in summer and colder in winter in the past 10 years. The ranges of temperature rises and falls in various areas of Jilin Province are unevenly distributed. The temperature rises and falls in the eastern and southeastern mountainous areas are weaker than those in other areas, whereas the central and western areas show a trend of bipolar strengthening, with a large range of warming and evident cooling. (2) The CCI of Jilin Province has improved from March to November in the last 10 years, and people’s tourism experience is more comfortable than in the past 30 years. (3) The evaluation and prediction model for the ISTSI is constructed by comprehensively considering the CCI, ICL, and precipitation. It not only considers the impacts of natural conditions, but also integrates people’s subjective initiatives and simplifies the evaluation process.




6. Discussion


The evaluation and prediction model for the ISTSI is constructed by comprehensively considering the impact of climate conditions and human factors on ice–snow tourism. The ISTSI can objectively evaluate the suitability of ice and snow environments for travel and provides scientific guidance for tourists to travel. The study has theoretical value and practical significance. For different terrain and altitude, there are complex and changeable climate types on different scenic spots. It is still difficult to evaluate the tourism suitability of different scenic spots and provide a refined tourism guarantee for tourists with a single ISTSI. These factors have not been taken into account in this analysis, and a further in-depth study is needed.
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Figure 1. Distribution map of 29 selected surface meteorological observation stations. 
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Figure 2. Temperature difference of monthly average temperature between 2010−2019 and 1980–2009 in Jilin Province, China. 
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Figure 3. Temperature difference of monthly average maximum temperature between 2010–2019 and 1980–2009 in Jilin Province, China. 
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Figure 4. Temperature difference of monthly average minimum temperature between 2010–2019 and 1980–2009 in Jilin Province, China. 
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Figure 5. Spatial variation of monthly average temperature difference between 2010–2019 and 1980–2009 in Jilin Province, China (the unit of legend is °C). 
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Figure 6. Monthly climate comfort index (CCI) of 2010–2019 and 1980–2009 in Jilin Province, China ((a): CCI of the average temperature, (b): CCI of average maximum temperature, (c): CCI of average minimum temperature). 
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Figure 7. The 24 h change in temperature and ice–snow tourism suitability index (ISTSI) at Donggang station on 8 January 2022 (the unit of temperature is °C). 
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Figure 8. The 24 h change in temperature and ISTSI at Yongji station on 8 January 2022 (the unit of temperature is °C). 
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Table 1. Grading standard of the climate comfort index (CCI) and index of clothing (ICL).
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CCI

	

	
ICL




	
Scope

	
Sensory Degree

	
Scope

	
Appropriate Clothing






	
≤25

	
Extremely cold and uncomfortable

	
>2.5

	
Down jacket or fur garment




	
26–38

	
Cold and most people are uncomfortable

	
1.8–2.5

	
Casual clothes and thick coats




	
39–50

	
Cool and a few people are uncomfortable

	
1.5–1.8

	
Traditional winter clothing




	
51–58

	
Cool, most people are comfortable

	
1.3–1.5

	
Common casual clothes in spring and autumn




	
59–70

	
Warm, the most comfortable

	
0.7–1.3

	
Shirts and casual clothes




	
71–75

	
Hot and most people are comfortable

	
0.5–0.7

	
Light summer clothes




	
76–79

	
Stuffy, a few people are uncomfortable

	
0.3–0.5

	
Short-sleeve open-neck shirt




	
80–85

	
Hot, most people are uncomfortable

	
0.1–0.3

	
Tropical single clothes




	
>85

	
Extremely hot and uncomfortable

	
<0.1

	
Short sleeves, shorts
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Table 2. Grading standard for ice–snow tourism index in Jilin Province.
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	Grade
	Sensory Degree
	Average Wind Speed (m/s)
	Daily Maximum Temperature (°C)
	Precipitation





	1
	Optimum
	≤3.3
	−12–−2
	sunny or cloudy weather



	2
	Suitable
	3.3–5.4
	−16–−12
	light snow



	3
	not very suitable
	5.4–7.9
	−20–−16
	moderate snow or sleet



	4
	not suitable
	≥8.0
	<−20
	heavy snow and above
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Table 4. Grading standard of the ISTSI.






Table 4. Grading standard of the ISTSI.





	Grade
	Suitable Degree
	Appropriate Clothing





	>37.4
	Not suitable
	Traditional winter clothing



	12.6–37.4
	Optimum
	Casual clothes and thick coats



	4.2–12.6
	Suitable
	Down jacket or fur garment



	−3.2–4.2
	Not very suitable
	Down jacket or fur garment



	<−3.2
	Not suitable
	Down jacket or fur garment
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Table 5. Wind speed and relative humidity of Yongji and Donggang stations on 8 January 2022.
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Time

(UTC)

	
Yongji

	
Donggang

	
Time

(UTC)

	
Yongji

	
Donggang




	
Wind Speed m/s

	
Relative Humidity %

	
Wind Speed m/s

	
Relative Humidity %

	
Wind Speed m/s

	
Relative Humidity %

	
Wind Speed m/s

	
Relative Humidity %






	
0:00

	
1.2

	
75

	
2.2

	
76

	
12:00

	
0.8

	
92

	
3.2

	
89




	
1:00

	
2.7

	
78

	
1.7

	
69

	
13:00

	
0.8

	
92

	
2.3

	
87




	
2:00

	
1.3

	
100

	
3.6

	
67

	
14:00

	
0.2

	
92

	
2.2

	
88




	
3:00

	
2.0

	
100

	
4.9

	
69

	
15:00

	
0.3

	
89

	
2.1

	
89




	
4:00

	
4.0

	
99

	
5.3

	
69

	
16:00

	
0.4

	
88

	
0.8

	
88




	
5:00

	
2.4

	
97

	
4.5

	
74

	
17:00

	
0.8

	
89

	
1.2

	
87




	
6:00

	
2.3

	
93

	
3.5

	
79

	
18:00

	
0.8

	
87

	
0.7

	
87




	
7:00

	
2.2

	
86

	
3.9

	
86

	
19:00

	
0.4

	
86

	
1.3

	
87




	
8:00

	
1.2

	
84

	
2.5

	
94

	
20:00

	
0.8

	
86

	
0.9

	
87




	
9:00

	
0.8

	
83

	
2.8

	
91

	
21:00

	
0.5

	
84

	
0.9

	
85




	
10:00

	
0.4

	
89

	
2.3

	
87

	
22:00

	
0.9

	
85

	
0.8

	
84




	
11:00

	
0.8

	
94

	
3.0

	
89

	
23:00

	
1.1

	
85

	
0.8

	
89
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